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1020030035906 #^ ^^f: 2003/12/27 

[gr^eisj 0008 

[Xil^^XH 2003.06.04 

H01L 

[^S2| SS] ^m. QIOIEI (Val id output data 

w i n d o w) m ^SAI^ ^ 9X^ M^sl^S ?b|S^^ S:>l<iij 

(HieBi&xi ^ #^ QioiEH mm 

[sS^ SSSl!] Synchronous memory device including output circuit capable 

of enlarging valid output data window and method for 
enlarging valid output data window 

[e^&iSH] 1-1998-104271-3 
[QIBieil 

[^Sl OlS^ 

[ □ £1 3 H 1 9-1 998-000334-6 

[air^lgje^Sisl 2003-003435-0 
[CHEieJl 

[PJSieJSHl 9-1998-000541-1 

[Sg^jgje^S^l 2003-003437-4 

[^S2j ^^H:?I1 OIXHg 
[^S£l S^S:>I1 LEE.Jae Woong 

[^ei^^eis] 720120-1822416 

442-400 

[^^1 ^mA\ mm=? g^se e^^^^^eoF^M io2e 1102s 

[^^] KR 

SSS:JI1 KIM, Chi Wook 

[^eJM^eisl 670801-1253829 
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20030035906 ^XM 2003/12/27 

[^aeis] 445-973 

[^^1 Enete ^momhM iio§ 402s 

[^^1 KR 

gga:>|] KANG.Sang Seok 

620806-1802711 
[o^aiSl 441-390 

[^^] 4^S!A| 3!<!f!? 1186S1XI {yS0^^^^ 102§ 506s 

[^^1 KR 

019^ (oi) CHEieJ 
(2J) 

[D\^m^^] 20 3 29.000 8! 

11 3 11.000 S! 

0 3 0 ^ 

[^A^g^S] 30 1^ 1,069,000 ^ 

imm 1,109,000 m 

i^^Mm 1. fi^^AI- SA||A1(E^)_1S 
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7)20030035906 %^ 'U^}- 2003/12/27 

Bfl>iH -B-Jl #^ t^]o]B\ -SS-f (Valid output data window)* ^^^1^ ^ 9X^ 

Efl^iB >^J-7l ^^^^ 1/m] ^fl^^v^ tfl<^lel7> ^i^s. 

£. 1 
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1D20030035906 %^ '^t}-: 2003/12/27 

-^Jl %■^ c|]olEl -aiE-f (Valid output data window)* ^^^1^ 

{Synchronous memory device including output circuit capable of enlarging valid output data 
window and method for enlarging valid output data window} 

£ 7^ £ 6«H1 SA]^ ^7l-i] Till asl^V^l oil A-1 ^ Ell^iH 2.^Alo^ E^-O] 
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20030035906 #^ 'U^}: 2003/12/27 

<9> ^ r^x^o. ^^^^ DllJ2.e|^J-^loll ^-^S. -B-Jl #^ t-llolEl ^:£-?-(Valid 
output data window)* ^^^1^ ^ ^fe ^alsr>^ ^§-7^ Dfla.e^^^l ^ -B-JL # 

<io> -^71^ n\]3.^^^]o] cliojE) rfl^^CBand width)* ^7}^]n7] ^t[<^ ^^^^ ^ 

<^1^ ^^"^ cIlolE^ ^(Double data rate) 7]^-^ o]^^ ^ ^7]6\] 27flfi] cflolE-j* # 

B\ cfl^^o] ^7>^oil ^B]-, <=>^^ Ell>iHAl ^;goil 7lol^H -t^ tflolEloil tfl^ -^Jl 

^ -n-JL t-ljolE] -SS.-^ (Valid output data window)7> ^ zl ^a)- ^^tb 

<ii> a}.sl-A^ jL^Bj. ^71^ oflSB^^^lofl cfltl- ^^tb ^^^1^ Efl^H S- = ^l -B-Jl 

<12> ^ ^Vt^o] ols.-3i^|.^].^ oil-;^!^, Efl^iH 2-^^l -B-JL #^ tflolti -elS-fC Valid 

output data window)!- ^^^1^ ^ #^^1^1- ^w]^}^ -^71^ ^Hj^s^Vfe 

<13> ^ ^i^o] ol^ji;;;].^:}^ C^-^ 7]^^ ^>fl^, -§-71^ ^lie] ^^1 eH^zH^I -^-Jl 
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1020030035906 ^^>: 2003/12/27 

<14> ^7] 7\^^ sf^Hll- ^^^^M ^tb ^ ^^^^ 'a ^ (Aspect 0).=- -§-71-^^ 

, ^2l.^<^l itl-e^- c-flolE-l* #^§V^ fi^, ^^^^ 1/N(N 

^ 2o]^^ «fl'^*>^ tcl-e^- t^]o]B\Mr Efli^iH ^wl^>^ ^ 

>^H(Mocle Register Set, MRS)* ^«1*>J1, -^-71 Efl^iH H.S^ ^7] S.^ efl^l^E^ >^B<^ 
<i6> ^7] 7]^^ ^^^^}7l ^tb ^ ^^^^ i=f€- '^^<^1 4^ -i-71^ ^IS-Bl^^l^. 

<17> ^7] ^7] Efl^H a^Ajoll^ ^V7] S.^^ CflolE-l^ S^VH-S] U] B* N?!!^! 

^ ^1«H7>^^ 3.S. efl^l^E^ ^BCMode Register Set. MRS)» ^^ ^ 

<18> ^7] 7l#^ ^^^t\7] ^ a Cf^ «a^<Hl ^7l^ 

c]]olEif^ ;^li;*l]<H#^<Hl ^^S. #^s^>Ji ;^l2Efl>iH iJ^Aiofl^ 
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20030035906 #^ 'U^}: 2003/12/27 

ell^lrfiEl -^BCMode Register Set, MRS)* t^wI^^V^, ^7] ^ ;«fl2ifliB ^^-71 

<20> ^V7l 71 J2f;t)ll- ^^^t}7] ^tb ^ ^^^51 S Cf^ ^igofl 11)-^ ^7]^ tiflS-el^^l^ 

. nflS.5^>g <H3fl«^l, ^ i^l2.el^ olBljolS-^El ^0]^^: ^"I^^V^ FIFO ^S* i 

^^■JL, -^7] FIFO Sl^oll x-l:^^ cflolE]^ wlJE* ;H]l;*ll<H#^<=Hl ^'^^H ^^S. 

^^7] FIFO ^^^1 ^i^^ cll^^lE^^ ^T^^^ ^l2>llol#^<Hl -§-'a-^l-<=^ 

^]2^]o]m:^^ ^^^7} 1/N(N^ 2o]^9] 7.}<^^)S. ^o>^l^ #^-2.^ tb^f. 

<2i> 7l#^ ^^^^7] ^tb ^ ^^^^ S i=l-€- 'a^<^l tt).^- -§-71^ 1^12-51^^1^ 

, >lH7l-^t!: 2-H. 5l]^liiiB.-l >^B(MRS)* c-1 ^Hls:}:ii, ^V7l Efl^hH 2.^^ ^7] 3. 

^ ell;^l>iEl ^H<^1 ^^^c}-. 
<22> >^7l cl-^ 7]^^ ^^d^>7l ^tb ^ ^i3<^l ^7H i^liSl^^l^l -a- 

Jl #^ c-iloiEi -^£-9- y,^'^^, x^lse)^ olsllol ^ ^7l d112.e:i^ oiefloi^«-E-l 
DflolEll- ^^S. #^*>fe #^sJS.l- ^til*m ^7H ^l2.Sl^J-^lfil -B-Jl #^ c^lolE-l 

'!}-'^ofl ^<H^-1. tfl:±iB S-^-^Hl ^7] c-floiEl ^^^1-cxi N(N^ 2ol^sl 

^^*><^ -^^atb cll<^lEl* #^^1-^ ^711* ^al^>^ ^^-2-^ tb^. 
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^0030035906 %^ 'U:^}: 2003/12/27 

<23> ^7] 'e:^]^, efl^m S-H.a1oii ^7] ^.^^ c-flolel^ *>M-s^ N7fl 

<24> >^7l -§-71^ ^S.s)^J-^1fe ^H7>^^ S:^ ell^l^iEl ^B(MRS)* 

■eii-f Si'^^i. ^litfl^H JE.:^AicHi ^'^l^ll-^l?'!^ ^l2^1cH#^* 

;^ll^l<^#3^^ t:1>ioiiol^Al7lJl ^7] ^]2:^]o]W:^^ 9l<^]o]^^]^]^ ^^1. ^ ^7] >I12 

^Wl^>Jl, ^7] ^ ;Hl2Bfl:^H S-^^ ^7] ^H^fl ^ Sfl -^^^1=}-. 

<27> ^ ^Vx^jll- ^ ^"^^ $1^ ^ ^ ^^'^^ ^^1^1 ^^^S)^ 

*1 o]^t}7] ^ ^t^Sl ^}^^^ ^^]^]^ ^]^]^}^ ^ iE^ofl 7l;tfl 

^a-^fl^l ^'^i^cf. zl- H^ofl -^^tb M-b^-NHt^I-. 
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(11). #^5)5.(13). ^ 2-^ ell;^l^Ei ^:E(Mode Register Set, MRS) (15)1- ^aj^q-. 
<3i> #^S1^(13)^, 2.:^(Normal mode)^l<Hl^ Djl^Bl^l <>1 efl<^Kll)S-¥-ti cflo] 

bKRDIO_0 1^:^! RDI0_3)1- #^^(17)* ^«fl i^l-^S. o.^ tfl^H SJE-AIo)]^ 

^^^^ S. 2^ #^ Bfolnjj£o1] ^x\^ tiV^ ^o] ^^^1- S-^Alofl^ l-^(CLK)^ ^s}-^<Hl 

451- cilolBl(D0UT)7> %^S\JL, EfliH 2.:£A16)1^ :f.3l- #s^(CLK) ^^-^S] l/m] «fl^*>^ 

<32> £ 2<^1^ nfl£e|^^l7> o]^ Cll o] E-] ^(DDR)S. -^^S>J1 N^] 29l ^-^7} S.^]S\o] 

cflolE-l7> 4tim<a ;^llEll>iH ^ 7fls1 *^«1;5<|) alH(D0,D2) 

7]- -^^#^(CLK)^ tb '^><^1# ■g-t]:'^! #^S)JL 7ll2Efl>!iH 2-=2l s-^-g-^oilA^ :^ 7fl^ 
^^^^ ti]:E(Dl.D3)7l- z^-z^- ■^^#^(CLK)^ ^ ^}o]m ^"LHl 
<33> oj-El-A^ ^ ;«fll^Al<^loll n^-^ DllS-Sl^:^l*HlA-1^ Efl^iH 2-^>^l #^ tfl <il (DOUT) 

^ ^s)-^7> ^o>;;;lH.S. ^ #^ cflol EKDOUD^] C-flo]El^o] ^o>^lo^ ^JL #^ c-flolE] ^ 
-f (Valid output data window)7> ^^^cf. 
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520030035906 ^^ 'U^}'- 2003/12/27 

<34> ^7]9\- -^^^ ^«fl t^^s]S(13)^ ^Hll-?l!A-1(i3A) ^ #^ ^Ell-e3jA-l(i3B)» 

^tilt!:^^. ^Bl^5llA-1(i3A)^ Efl^B £:E.a1 dlojE^ ^^^cf. ^t:-^ ^^VAfl^l-Tfl^, 

€^>H(13A)fe S.^^]<^]^ ^jflae)^ olBilol(ii)s.«-E-1 s.^^ c|lolEi(RDIO_0 ifl^l 
RDI0_3)2] HlH(RDIO_0. RDI0_2)1- ^^^9l(D0_0, W_2)^S. ^^*>J1 ^ 

y] cflojE^s^ ^^oi^ tilS.(RDIO_l, RDI0_3)» %:^^9liW_l. D0_3)-2.S. ^ 

wlB(RDIO_0, RDI0_2)* ^ ^^^^ #^e1-^(DO_0/DO_l. IX)_2/IX)_3)^S. 

EflriiB ;m2Efl^H a.:^Aloll^ ^7] cflol^^^ ^4^^^ «lH(RDIO_l, 

RDI0_3)* ^ ^T^^^ #^2l-^(IX)_0/D0_l, D0_2/D0_3)-^S. 

<35> ;«fllEfl^B 2.= Alo?l^ ^7] t^]o]^2] ^^Bi^ «1H(RDI0_1, RDI0_3)7> 

■i-(DO_0 ifl;^] IX)_3)-^S. ^^S)^ Ir^^J^t:]-. ;*ll2Efl>iS 2.^a1o11^ ^^7] c-11o]e-1 

^ *n^^^fl w1:E(RDI0_0. RDI0_2)7]- #^ 5^-^1-(DO_0 vfl^l D0_3)-2-^ ^o] Ir^^J^ 

<36> ^^ 'iEll-?J)A^(13B)^ ^ >Hl2^1<Hl-s^(CDQ_F. CDQ_S)<Hl ^ll>fl*^# 

^^^}JL ^12;^1<H#^(CDQ_S)<H1 -§-^*l-<^ ^^^^ #^5}ol(D0_l, D0_3)^ cfloiEl^ 

(17)* ^«fl Sil^S. ;*lll ^ >fl2>lHl-s^(CDQ_F. CDQ_S)^ -^^^-e^ (CLK)2l ^^■^si\. 

riiEl -^BCMode Register Set, MRS)(15)» c-] t^h1*>JL, ^7] efl^iE ^ MRS(15)oll 
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-M^^cf. <^l^tfl a.^ 5)1^1^51 >^H(Mode Register Set. MRS)(15)^ #^<a:£(TMl)ol 

<38> £ 3^ ^ ;^12^AHH1 -i-7l<jq M-^l-i^^ H^^m. ^12^a]c^i 

#^:^^(33)^ ^^io] £ lofl ;jill^Al<^lfil #^^5.(13)31 cfi cfscf. 

(33)^ ^^ s. 2^ B}-OlnJj£sq. ^^^>cf. 

<40> #^^^(33)^ ^El#^A-l(33A) ^ %■^ ^Ell-^A-1(33B)1- ^altb^. ^eII-S^a^ (33A) 
^ Efl^iB c-llolE-l ^Bl-i-^Ai(33A)^ njlS-el-i <H£ll 

oKlDS^Ei cl]olE^(RDIO_0 RDI0_3)^ wlH(RDIO_0. RDI0_2)1- 1-^^ 

^ %■^^9liW_0, W_2)^S. ^^«>Jl >^7l cllo]E-lo) ^^^;5»|| alB(RDIO_l, RDI0_3) 

* ^T^^^ #^e1-"y(IX)_l. D0_3).^S. ^^tl-^. ^Ell-^A^(33A)^ EfliH 2.= si ^ll 

EfliiB 2. = Aloil:£ ^>^V a^Alsq- p].:xV7].^i^ cflolEl(RDIO_0 vfl;^l RDI0_3)2l 

«1H(RDI0_0, RDI0_2)1- ^^^9l(W_0, D0_2)^S ^^^>J1 ^7] cflolE^o] 

tilB.(RDIO_l. RDI0_3)« ^=7^^^ #^e1-'y(IX)_l, IX)_3)-^^ ^^^cf. ^^^^ 3.^ 
^ mn^B. S-^^M^ %^^^^M33A)^ ^7] n^^^ alB(RDIO_l. 

RDI0_3)» #^e1-^(IX)_0, W_2)^S. ^^^t^-. 

<4i> ^^ ^Ell-^Ai(33B)^ ;*fll ^ ;*fl2;*ll<H#e^(CDCLF, CDQ_S)ofl s]^ ^]o]s\jl mn^B 
3.^ ^ ^]2^]]diB. 3.^^M^ ^ll^lo^#s^(CDQ_F)^ol ^«Hlol^£|ji >fl2>iH-i-s^ (CDCLS)^ ^ 
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^<=Hloll:^cf. ^E^-t€JjAl(33B)^ a.^Alcil^ ;*lll^l<H-i-^(CDQ_F)<Hl -§-^*H 

#^e}"?l(IX)_0, D0_2)^ cfl^jEi* #^^(17)^ -^«fl %^^:n. m^^Si 3. 

= Alofl3E ;*ill>fl<H#^(CDQ_F)'Hl ^^*H #^2l-^(IX)_0, W_2)^ ^0]^]^ %^3S. 

(17)* ^^S. 

<42> ^D] ^^5>iS, ;*ll2'M^l<m<Hl vc\.^ ^ll^Ajo^jO^ Efl^iH 

a^A] c-flolEl ^^o^ 71^0] 3£)^ ^ 7m >llcH#g^(CDQ_F, CDCLS)^ CDQ_F^* ^l-§-*>Jl 
CDCLSl- i:^^<^lo11:^l?li=f. ^Eflo^l>^^ EfliS 3_^x\ ^eH-^a^ (33A)7> c-ilo]B^ 
^ aj-Si^- ^o] ^;g^o.s^ 2«i <a^sr>o^ t-llolE-l7> iil-^S. #^€i=i-. ^^^^ ^ll^^l<^1 

^ i^>^>7]-;^lS. Bfl^B 2. = Aloil^ mmClK) ^^^^ l/2ofl n^^}^ cfl 
«5lBl(D0UT)7> #^^tq-. 

<43> ;^l2^Alc^l7l- ^H^Alo^jiq- c^-^- CDQ_S* ol^-A] ^ CDCLF^^ ^S. 

^ #^5l-^(D0_0, IX)_2)'i!:* <^l-g-*H tfl^::^* ^^^m ^om. <^1S "el^fl 

CDQ_SS] ^ ^^^^ #^51-'?1(D0_1. D0_3)«H1 tfltb tfl^B^ ^ 

^5)^1 ^711 S)^ ^^o] ojo.u).^ RDios!)- DO A>olo^ ^B|l-^A^(33A)7l- ^^o] wjiE^ 

<44> IE 4^ ^ ^^Sl ;*ll3^Alc^lofl 14=. :^7lAi nflSEl^^ll- M-^ifl^ ^^o]aL S. 5^ S. 

<45> s. 4s. ^sgr>^, ^ ^^o] :^]3^X\c^]d\] itj-s. :^7|^ x,)|2.2:| ^ o]^o] 

(11). #^ ^Ell-^'^1(43), ^ 2-= Bfl^lihEl >$(!H(MRS)(15)* ^wl^c^-. 
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<46> ^13^A]<^H1>H^ S.^Alofl ;^112>I1<H#^(CDQ_S)«^1 i=]:±cllol^5] jl :^]2^d:Lm 

^ i^lael-i o^^loKiD^^Ei c-|loiEl(RDIO_0 RDI0_3)f' -i-^^^ h1B(RDIO_0. 

RDI0_2)« CDCLF<^1 -g-'^^H ^l2Efl^H -S-JE-Alofl^ ^7] cflolE-l^ ^ 

wlH(RDIO_l, RDI0_3)» CDQ_S<Hl -g-^a-^V*^ ^ ^l2Efl>iB S.-^^ 

<47> 2.:£Al6|l^ ^ll^H#^(CIXLF) ^ ^12:^1 cHl-^(CDQ_S)^ S.^ 9l<^]<^]^^^. 

s.^^]o\]^ '^^w^^^u3)^ ^^]<=>]^w ti]e(RDio_o. rdio_2)i- 

CIXLF<^1 -S-^^H #^*>:il ^7] tflolE^^ ^^^^11 tilH(RDIO_l, RDI0_3)1- 

<48> ^^^t}^, ^l3^Alo^l7> ;^ll^A]<m ^ /«ll2^AldjlS!f cfs- ;^l2Efl^H £=<^1a-1 

i:-l]<^lEl7> .^lllEfl-^^B a-^oil^i cflolE^oil alsfl tiV M}o]^ ^cf^ 

ojo] igEll-^Ai(43)«^1>H n^]^ 7l§oi s]^ CDCLFsq- CDCLSl- 'y«Hl<5ll-/tq>i«illol 

<49> oj^VoflA-l A^^tb ^ ^11 i^^l ^13^^10^1011 irl-s. Dil2.el^1-^H1A-1^ Efl^H S.^a1 

#^ cflo]El(DOUT)^ ^Bl.^7> ^ol.;^liE.^ ^ #^ t-flolEl (DOUT)^ c-il<>lBl-i:<>l ^<i>:^lS.S. -B- 
Jl c-llolE-1 -as-f (Valid output data window)7> ^^^nf. ^^^^ Efl^H^l Dils.el;a-^loil 

<50> nE^q. Efl^E 2.:e.a1 -^Jl %^ z^o]b\ -a^-f (Valid output data window)7> «V 
^<H1 ^^o] ^^S\o]o]: cj^cl o;icf. <^l^cfl -^J- #^ cllolEi ^£-f7> 2HflS. 1^ 

31-13 



^1 



20030035906 ^^ "U^l- 2003/12/27 

s-^^^o] 2«i ^^51<H<='> ^ -^i-^tb ^o] T3i;^^ ^^fliEfl^B a.:^«^lA-io:) s-^-g-^o] 

^ ^l2Efl^:E £JE.ofl>H^ ^#^^<^1 ^^S)olo> ^e-IM-. Efl^E ^ 

(Valid output data window)7l- ^^Vsl^a^iS. ^ 1^^ ^# ■g-^'Hl ^«fl tfliH€ 

(11), FIFO 5L^*]-^ ^^ ^Ell-^A^(63), ^ S.:= efl^liB] (MRS)(15)» ^^1^!- 

<53> 'gHll-a^AiCeS) vflSl FIFO DilS.e|^ <H^l<5l(ll)^^B-1 Cl]olEi* 

^*>:a W^ ^E^1-^A-1(63)^ FIFO s^S-oil cflolEl^ ^Ib* ;*lll>ll<H# 

e^(CDQ_F)<Hl -i-^s^M #^*>:il ^7] FIFO ^S.^] ^^i^^ cflolE-lf^ ^^^^ 

^l2^1oll-e^(CDQ_S)<>ll -§-^^><^ ^1^^ 

^1<^#^(CDQ_F)^ ^^^^ ;^l2^1o^#g^(CDQ_S)2^ ^s|-^7l- 1/N(N^ 2ol^Sl ^>oi^)S ^0} 
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<55> ^xi\ ^^t}^, ^]4^^]^]<^]^^^ #^ 'iHll-eJjA-Kes) vfloll FIFO SjSl- 

FIFO 7]^o] #i^-i:(CDQ_F, CDQ_S)2] 1/N(N^ 2o]^$\ 7.\<=^ 

U-^o] ^flolti. 5X|.olS.2l-<?l(wave pipeline) ^lc>mAl 

(latency)l- ^'fl'^B^V^ ^ISel^^l^ ^7] FIFO ^S.* olnl 7>;^lJl o] FIFO 

#^#(CDCLF, CDQ_S)^ ^^^^^ 1/NS ^Tfl ^ ^cf. 

^H(MRS)(15)1- ^«l*>:ii, ^y] tfl^H S.:^^ MRS(15)<H1 ^Sfl ^^^4. s. 

m)7} M-ife Al^ol ^a^O.S ^elJ5.S no]B\ tfl:±iB Sfl^* ^^«l]<^> 

^^J-^>7l ^«flA-l^ s.^:^2]-ol 2^ o]^ ^^^^o^ *m^^ol ojo.u|. ;^l4^Alc^lollAi^ s.^ 
7]^m ^ 'S^^ ^lt!:*>7l ^*>oi A>-g-^ nei^^ ^ 7l# ^o>o^ 

^1^^ 7M ^M"^ o]S.^^ ^^^^ ^ ^^tb B^- ^A]<m7> 7>^*Vcf^ ^# O]^ 

^ ^<^lc|-. tt)-el-^i, -& ^^tt 7]^^ ^^^^'^^Si 7l#^ A>>^ 

^^3fl^<:>> ^ ^Ojcf. 
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